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1019990027451 

£ ^ £ h^I 0,15] ^ g ^^SAi ^HflSl DPD 

TECDifferencial Phase Detection Tracking Error) 3# «<HH1 PLLCPhase Locked 

loop)* *fl^ *#*^ 7 ^ ^ - *° lrK 

7fl oi *2*7l*4| *\ #3* *\&2&*\ HM8*rfe S«q 

ol*1^7lM MM ^7l€ M- w ^Hr FIX*; tf7l FLL*4H * 

^ 71 ^. € 41i*<q ^#*Hr 3#*Kr fl^*> - A ^ 71 ^* 71 ^ 

[tflH.S.1 

5. 3 
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fc]in J^eM^ e oflel ^ ^ {Tracking error 

detecting method of optical disk driver and apparatus therefor} 

£ l^r ^Hfl^l DPD TE^ofl ^ S^^ 1 3# J±e>l^ -^-H^o] 

£ 2fe £ 1<*H ^-aj-^. ^.o]^ 

£ 3£r ^ofl 4€- 413 3# iLo}^ M^oirf. 

5. 4^ S. 3 41 ^1^1 ^*h§- iL°l^ ^5.°}^. 

£ 5^ nij-S. EBfl^l ofl^ ^# #x)s>\ cf^- ^a]^]^ ^-g- ^.o]^ 

31-4 



v. 

1999/11/6 

1019990027451 iyaw ' 

£ 10£r ^«fl ^ ^ 3# ^ --^ ^ * 

2fl^ DPD TE ^*fl ^sl ^IJ^ >flSl ^* 

<u> najsg ^ ^ €tb DPD 

TECDifferencial Phase Detection Tracking Error) 3# U"1H PLLCPhase Locked 

<12> DPD TE ^fHHH^ ^^3- ^S(pit) I&fe ^>3.(mark)^ ^1^1 

DVD-ROM(Digital Volatile Disk-ROM) t\^=L°\ 3T(Txr « 
- 7 ])«Ei l4T^l #^ ^ v\3.7} ^£L& 3)^*} 3# «^r7> ^ 

<13> 3^;, 7lf€ ^IJi^ AC+, BD+#3*r 

^^tb 7}^H, i^H^o) ^JE^I- 4^«Hr 31 A>-g-5]^ J= 

<14> ^sflo} DPD TE^^r ^.o. n>^ofl^ 13^ ^^>1" ^#^>7fl ^-f 4| 

^5} 5il h ^ a1J:7} t^j= (defect) f-oll ^l«fl ^ 3# 
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(gain) ^ ^oj q-m>^7ll £4. 

<15> £lK DPD TE^IJl^ ^ ^£7> #7>^^- 37l ^ o^o] 

^^1: ^r^M, -31^ £ t^^^ol]^ ^sfl^ DPD TE^AS.^ 

l^J ^1^7> C^Tfl 9X^. 
[Mj-Tgo] o] =Lj7 7> ^ 7]^*\ 

<16> ^- ^ ^7}°) ^-^1^1-^ <£#^ 3} -2-^1 DPD 

TE (Differencial Phase Detection Tracking Error) l^^l PLL(Phase Locked 
Loop)* ^ oflel^ ^5M- ^Al^l^ «<J-^# ^)^>^ ^-g: 3. ^-^^.S. 

<i?> i^o} ^ s.^^ ^-71^ ^ofl a}^- afl^Hr 

<18> ^-7]^ -=-3* ^*Kr £ 4^ ^ 3# «<H^ ^4HH tflz}- 

^Hl ¥ #;g#7l-^H *R1Jl^ °)1 

o]*]2)-*Br ^1^2|- (2) ^-71 01*132}. J^ofl ^^fl ^^^1 Z^ofl ^7]^ 

^Jl^-fr. ^^Hr ^ ^71 o^; (3) >^7l ^-71 -B^H #33^ ^7]^ #-!=- A] 

^#*r# zj#*Rr 3# ^ (4) ^"71 ^# 3}-^^ ^^-i- si*. 
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^ f-^H tflzj-a ^1 ¥^^1 ^<H£ ¥ ^#7l^-ofl^ *R1 
is^i ^flei #Jl« ^*H= M^^ 1 413 3# #*H1 -SM ^#7]#^ # 

^#"8: ^ °l*13-*Hf o]^5)-7l^-; #7} ol^2j-7ll-^ Z*Zj-6fl ^71^ M ^lJl 

#^Rr PLL1-; #7l PLL»<H1^ t^Sj^r ^71^^ 

*r ^#*> ^#71; ^ #71 ^#*> ^#71^ 3.-?- 3fl^ €B^3«V^ #71 J=^ ^1^1 

^llSAi *ll^Rr S-f Jfli €3* S.#S}*r tb^. 
<20> <*|7H, #ej ^#o] tiV^sl^ ^-fofl #7l *fl^ #^=- ^Isi* n^Kn=2, 3, 

4,„)*H PLL^^fl afl^SHr ^7l# c-1 ^Hl^m ti>^^}4. 
<2i> t}-^ ^-g; ^IsKr ^ofl 4^ *=^o> °l]s1 3# #*1^1 -a*H*r 

3^ ^§7HA1 MS* ^^H) ¥^^1 ^ 7fl£] ^#7l#6f|/i M# 

#31 2} E**^ oil el #S» ^<$SRr B.^^ oflsl #^1 ofl <&o)*\, 

<22> #71 ^ 7fl^ ^#71^31 Zj-Zj- o^a^Hf. o]^^-7l#; 

<23> #71 ol^^j-711-51 A>cl^ #*}-!- Zj#*Hr fl#^> ^#71; ^ 

<24> #71 ^#^> ^#7lSl 3.^- ^gBl^^H ^"71 S^^ 1 &2.3,*\ ^1^- 

*V*r ^ i^Rr #71 EBfl^l ofle) #^ 

#71 o]Sl 51-71 S-Bf #71 ifl#*> ^#7l# *>°H AA^^ #71 olAl^lM 
ofl Zj-ZJ-ofl ^ 7 1^ gS. Al^l-^ M^^M #71 $]#*> ^#7H1 2fi^Hr PLL#^ C) T^Hl 
w^^l-i}. O]^} $ J=L^ #2:*H ^^1 ^ * #^«1 ^ 

<25> £ l£- ^eflo) DPD TE«<HH t4€- S^o 1 °flsl 3# #*1^ ^.o]^ l-^-^ol 
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A. £ l°fl 3E.a]^ #*1^ 4^ ^^#71(102), *l)J=*Ni 33.(104), 2fl^ ^^1- 
(106a, 106b), wl i27l-i-( 108a, 108b), ^ Hl^HllO), =l^\3. S-^- ^(112)1- 

<26> £ 4^-^ ^#7](102)<H|^ t^^r ^1^1- ^*r# 3 

#*>c^ b)1 o]^ laser spot)^ $1*1 » sj-^Kr , ^o}^ ^o] 

(track center A+C 4]JLi4 B+MJl a>o]o]] x\# *l<£(time delay) ^ 

<27> 5)3.(104)^ 4^ ^^#71(102)^ (A, B, C, DH*| cfl^ Hh^M 

HS-iAty C, D)» ci^>7l %SLS.*), #^# < ?1 ACl€r A+C°l £? jI, BD1 
B+D7> ^rf. 

<28> *>c>l 2fl^ ^Ei-fr(106a, 106b)fe D H^^^ 35-(104HH ^l^^r ACl^}- 

BD1£) J1^4- ^^8: ^7J-a] 71 7} s%i& ^o^ t ACl^f BDl-i: :z ^#(AC2 

4 BD2)^§; HlJH7ll:(108a, lOSbH *fl^W-. 

<29> ti|5l7l#(108a, 108b)^ «H sfl^ ^Ei«-(106a, 106bHH AC24 BD2 

# o]x)s\.*}7) ?A AC221- BD2» 4^3] efl^SCS 1^1 ^^^^ = 

^11)4 w]J2<5}:n ^4»(AC3^BD3)» ^^15171(110)^ 

<30> ^^15171(110)^ «1 5271 #( 108a, 108bH*| AC3*fBD3^ ^#*r» 

^#*l-7l AC34 BD3^ tiliH^H ^ ^^(AC+a}- BD+)# S-^- 

3(1 £l 112)^1 ^11^^. ^H, AC+tt AC3^BD3^ ^^^115.^ AC37> BD3 

31-8 
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iL4 £f\<#6] ufl Mj-^*H=r -41S:ol ji, BD+^ AC3^ BD3^ 4lSlS.>H BD37> 

<3i> sfl^ ^EKll2Kr fl^HlS7l(110H>H AC + ^BD + # 

< 32 > s. 2 ^ S. 14| 5L^m #*13 S- 2°fl 

€ 3£ AC3-*l:M 4^ ^l^, ^>2fl^S. ^cfls. BD3, AC+, =l€\ZL BD+ 

Al^o] s).^^. ^o]^ 7jASAi AC3^ ^^-o] BD3^-4 SMfe 7 A°]^r. 

<33> £ 2«11 5=*]^ «H 3H*1 f^iliM^ «J3*$ 9Mtf-8r 

AC3^- BD3°fl fl#*>7> $^5>7fl £^ o] fl#SKr AC+^ BD+<H1 ^5)^ 3# *r Si 

<34> AC3S] W°l BD3iL^ Strife ^-Mfe H*}^ ^l&l ^S:^ €■ 

-9«MH elH*l i^-o] E?fl ^BloflAi ^o^\f ^£ofl ^--g-tb4. 

<35> s. loj) &<>H «1 5171(1 10)^- AC3SJ- BD3^1 ^ ^ ^ ofl 

*13 ^1^>» 3#Sh=h AC3Q BD3^ ^ ^ ^ 6\}x}^ % v]^3.^} 7}^Q 

el -tins] <d^|S7> 
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<36> o]d\] ECfEf 2) e v}3.7\ % C]i32] ^D-f-ofl S]*fl ^=«> _0*£ Eefl^l 6j] e] A] 2. 

<37> 5E*h 7]^- ^.S «<KM1 4^- i^M^ ^^-o] AC+/BD+2J- 7>*H, s. 

^1 M^^ 1 ^11 ^-g-fV^-. 

<38> atb, DPD TE y <H>H ^tb QSL^ ^3E7> ^7>^^- 3.7] ^ Tfl^l 

AC+sq- BD+ofl AA ^7]^ ^1Jl# ^arj-ji °m 

°1 34" -^71^ Al JlSl Z}- AC + S} + ^#*> 7>^7fl t] 

<40> oj-i- ^l-gr] 4^-4- ^1=K 

<41> (1) #^HH tfl^ ^1 *<^*1 ^#711-^ 2^ oj*ls)-tm-. 

<42> ( 2 ) o]^]2)- uZf^o)] o}*|) <gc^;*l #^#ofl Z]-^] ^ ^lSL#^r ^W". 

<43> (3) ^71 ^oflAi ^7l5|-^ ^7ls|- 

£ Z]- #^-1-^ AC + Sf BD+^ 7>X] 71] 5)5.5- ^ # 

^*>^ ^^-i- 3#*>7fl £t}. 
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<44> (4) %%^r S-f 2fl^ ^E^^H ofl ^ Al^* <£^4. 5. 

-f 4^ ^^Rr ^ ^ <H]*HH ^^>« ?H1 

<45> £ 3^ ^ofl E^^l o]]^ ^ ^1 o) ^-g- J^o]^ l-^-£o] £ 3 ofl £ 

^ ^Itt 4^& ^-^#71(302), *flM^ 33.(304), °1 ^2}o]^s.(306a, 306b), 
si}-7l#(308a, 308b), PLL#(310a, 310b), ^«li27l (312), 3.-f sfli ^B^(314a, 
314b), ^V^#7l(316), ^7l(318)« ^1^. 

<46> nfl^e^ 5)5.(304)^ 4^ ^-^#71(302)^ #^(A, B, C, D)4H tflz^d 

^lS(A^ C, D)# t:^V7] ^t!" ACl^r A+Ol s] Jl, BD1 

B+D7> ^cf. ^, DflE^^ ^3.(304)^ #^HH ^4*1 ^"^#7l# 

<47> ol«eH*i#(306a, 306b)£r oflS^^ 3|3.(304HH ^sJtt ACl^ BDl^ Jl 

^ ^sj-^l ^ol^ ^T^) ^ ^ ^^.^1, ACl^ BD1» ^e) £ 

i^ol^ ^ ^Bls:>Ji zl ^^(AC23f BD2)-§- ol^^-7l«(308a, 308bH afl*^. 

<48> ^-^#71(302)^ #^(A, B,C, D)^r^s)-^«.cl *\ 7 ) nfl^-ofl ol^^o]^ 

*(306a, 306b)# -f-^H ^M^i 3)3.(304)<>1H ^l^^r ACl^- BDl^ Ji^sxf- «. 
* #3^4. 4^ ^^#71(302)^ (A, B, C, D)^ % c^a^H #A}sq^ a^o] 
^o]^ ^-g-^g- SL^Kn 51 71 nfl-g-ofl ol^^ol^s.(306a, 306b )^r nflM^ s]s. 
(304)^^ ACl^BDl^ ^^-i- >ll7lt!:^. 
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<49> o]*ls}-7llr(308a ( 308b)£ ol^eM^OOGa, 306bHH ^l^fe AC2^- BD21- 

o]%\ t\x)^ aIJls. ^^>7| 41^ AC2Q BD21- a] a) zl ^-41- 

(AC3^BD3)»PLLl-(310a, 310b)<^l *ll^i}. °l*ls|-7l*(308a, 308b)* °1 
€3W*l€-(306a, 306b)<^H ^slfe AC2^ BD2^ 2*1^ $Q Jitf-i- ^« ^ 5^. 

<50> PLL»(310a, 310b)^r °l*l3j-7l^-(308a, 308bHH *H^S?^ AC3Q BD3°fl %7\ 
€ HSL^ ^^}7) ^l^(CLK)^ AC3/BD34 °d *M AA 

o\ AC3^ BD3^1 ^7l^ ^lsl-(CLK_AC2l- CLK_BD)» ^^15171(312)3. 

<5i> ^^liil7l(312)^ PLL«(310a, 310b)°lH CLK_AC^- CLK_BD^1 ^ 

*}-» ^%?f>\7] sft^jr ^o S Ai, CLK_AC^ CLK_BD^ aljES'M 3. ^^l-(AC+2]- 

BD+)« 3.-°- €3(314H AC+xr CLK_AC^- CLK_BD^ 

^l^SAi CLK_AC7> CLK_BD^.^ 3\<#o) <£i£ nfl tHlSfe x\^o] jl, BD+^ CLK_AC^- 
CLK_BD£) CLK_BD7> CLK_AC^-^ $)#°] ^ tfl ^^Hr ^J^lt}. 

<52> ^o. ^ s}Ei(314a, 314b)^ fltf«lS7K312)*IM AC+^1- BD+» ^ 

^^7] ^ISAi, all 13.-?- sflri ^E](314a)£r AC+» ^ ^Ei^*H 
=L ^#^71(316)^1 aH^Jl, *H2S-$- sfli ^Ej(314b)i=- BD+# *J ^ € 

E^§H ^ *>*^7l(316)^I afl^tf. 

<53> ^^7] (316)^ 3-f sfl^ €3(3143, 314bHH ^ ^E|^ 

AC+^BD+^l *R1J:-I- ^*}7] %°.S.*\, -§.4 ^E^^ AC+4-BD+S1 
=l ^4* MSJj^ oil ^ -tl^^l afl^c]-. 
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<54> 5. 341 £*1€ ^-g: *L°}^ s}-^i£o-|x^. J£ 441 ^l^-^^l 

^ AC3^15l^ J±°l£: ^°1^L, o>sfl^o.S £^tfls BD3, CLK_AC, CLK_BD, 

AC+, ZL^Jl BD+^lS^l ^ o.s>H AC3^1 BD3iH} SMtt 

<55> £ 441 «H1 flo^ 2fl o-| ^ ^oj ^ o.^e-1 <a^^ 3H!sMr 

AC3^BD341 Jfl^>7> ^*fl*WI o] CLK_AC+^- CLKJ3D+41 SV<8€^. 

<^7H, AC3^f BD341 ^*I1*H=- ^^>7> ^l^(CLK)^ w^sH #^5) 

^ 3* ^cf. 

<56> 's. 4^ BMn^ofl^ a.^ AC341 ^71^ CLK_AC7> ^sqjz. BD341 ^7l^ 

CLK_BD7> ig-^^tl-. AC321- BD3#4l *H8^1 z7t&£- PLL#(310a, 310b)^ #^ 

<?i CLK_AC ^ CLK_BD4l ^>^S]S.S. CLK_AC ^ CLKJBD^l wlS*^ ^#2}' 

<57> ^Efloj tl^^HH fl#*> z/t* 15) ?H1 #*lir 

^-1^^3.^-41 7]^-^ S)H p^o] ^o]o]] Aj-^-^o) ^7]<?1 T^l-Cf 15)^ 

<58> ^71(318)^ #3 ^<^1 ^St!: ^#4H M 4iJL(CLK)» 

PLL#(310a, 310b)4l ^i^7] %°]^. 3E. 341 #*1^- ^ Ajjro} ^ 

W ^^MM Esasg 41s] ^1J17> Ir^sfl^lcK o]^ Aljr o} ^o|] ^ PLL# 
(310a, 310b)^l $\^*\ 3# ^» ^^^71 nfl-S-ofl m^*}^ o|§ ji#s>7] c^o} ^ 
3 ^Is^ aV^o] ^#4H -tlJUCLK)# £-^1^ PLL#(310a, 310b)4l *)1 

31-13 
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<59> J£ 5^ ^ <>fl 4^- E 3« ofl &) ^ # ^ Cfg. j£X\ afl ^ ^ ^.o] ^ 

oltf. s. 5^1 :£*1€ 4^-^ ^#7] (502), <>l€^ o l^l-(506a ~ 506d), °]*lS|-7l 

#(508a ~~ 508d), PLL-fr(510a ~ 510d), fl#«l 3171(5 12a. 512b), S-f ^ 

(514a ~ 514d), *>W-^7l (516a, 516b), olb)51 7R>7l (518)» ^lt!:^. 
<60> o]^e}-o]x-1#(506a ~ 506d)£r 4^-* ^#7)(302)^ #3 (A, B, C, D)°1M cflz^ 

^ -asKASf C, B^- D)# cl^M ^S^, #^#<y ACl^r A+C°l 

s\JL, BDl^r B+D7> ^ItK 
<6i> 4^-^- ^-^#71(502)^ #^(A, B, C, D)^ JL^s\- aj7l nfl^-ofl oi^ej-o]*] 

«(506a - 506d)^r #*}<^ 4^ ^3 #7l (502)^*1 A, B, C, 

#3^4. 4^r§ ^-^#71(502)^ #^(A, B, C, D)-& ^ c]iai^1 ^}=lfe. <$Sol 
t^)2 ^^8: S^>Ji Si?) o]^e}-o]xjl;(506a ~ 506d)£r 4^ 

71(502)^11^ ^£]tt A, B, C, D^l ^T^th 
<62> o]^l^-7l#(508a ~~ 508d)^r °l€eH*1#(506a ~ 506dH*| all^fe -^Jl^ 

°l*l ^*1H ^^>7l ^ ^^.S^i ^l^sl-oi7,-is.(506a ~ 506dHH 

Alsl:* ol^sj-^E]^ ^t-ir PLL#(510a ~ 510d)°il ^1^4. 
<63> PLL*(510a ~~ 510d)£: «>l*l^-7H-(508a ~ 508d)°1M ^I^tt -ilJM^l ^7l^ 

llZL^-ir ^^>7l ^ AiJ:(CLK)<4 ol^5)-7ll-(508a ~ 508d)°fl 

*1 *fl^£l^r ^}J*i- <£n*}<q ^l^ls|-7l#(508a ~ 508dHH 

^71^ M 4l:S:-M: ^^1^71(5123, 512b)S. 
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<64> -?1^-alS7l#(512a, 512b)*r PLL«(510a ~ 510d)°lH ^l^sjfe CLK_A^- 

CLK_B, CLK_C^ CLK_D^ 41#*M- ^tb ?!-°5>l ( -^^15171(5 12a) 

^ CLK_A2|- CLK_B^ tiliESH ^ ^l-CA+sJ- B+)# ^ *fl^ €^*(514a, 

514b)^] ^l^^ZL, ^^w]517l(512b)^ CLK_C^- CLKJD^ 4]## ^ 
(C+2fD+)# 3fli €3#(514c, 514d)°fl *H^Sh3-. 

<65> *\7}*\, CLK_A£)- CLK_B^ CLK_A7> CLICBJit} ^^o] Si 

^ nfl th^fe CLK_A^ CLK_B^ fl#*> ^JIS^ CLK_B7> CLK_AiL 

^ 4)#°1 «fl *HH«fe ^IJlol^. SEth CLK_C^- CLKJD^) 4l<tf*> 

CLK_C7> CLKJDJS.^ gj-^ nfl ^€rKr -ilJ: °] -H, CLK_C^- CLK_D^1 41 # 

-tlJl^i CLK_D7> CLK_C2i4 4)#°1 St'g ™fl ^l^rK 

<66> jjj)^ 5Je)-i-(514a ~ 514d)fe 4^«liE7lS-(512a, 512b)<M ^s)^ A+, 

B+, C+, D+« 1-4 ^E^^r>7l 41*- 33-°^, A+, B+, C+, D+» -f-4 ^ 
^J*M n ^^-1- ^^#7l#(516a, 516b)ofl 

<67> ^^7lt(516a, 516b)^r €^(514a ~ 514d)<*H afl^fe- ^S- 

*f ^B^^ C+QD+e) ^S.m- ^-s}7) 41* ^^#7l(516a)^ 

^ B+^l *HI3l-I- *§^H ^^-1- 7RJ-7K518H1 

^^7l(516b)^ *M -f-^ ^t]^ c+^- *K0jr» ^ifsfH zi ^» 7>-t>7l 
(518WI ^th^. 

<68> 7>a>71(518)^ ^^7l#(516a, 516b)*IM *)l^£]^r 7>^>7] 41* 3 

°-5-H, ^^7ll;(516a, 516bW>H 41 7}^}<^ zi ^32f# 1=33 
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<69> £ 6£r ^-^^8 °fla1 3# SE ^Hl^ ^-g- £L°m 

cf. £ 6^1 51*1^ ^lxr 3&^t ^#71(602), ol^efol^il-Ceoea, 606b), o]*]s)-7)l; 
(608a, 608b), PLL#(610a, 610b), $)^v]M7}(612), S-f ^Eil-(614a, 614b), 
. zl^jl x>W^7l(616)# ^1^. 
<?o> ol€eM*i*(306a, 306b)^r 3^-* #3#7"| (602)^1 ^ M#7HH *H*5^ 
F^ls^l Ji^sf ^-gr-ft- 7j-^>ji i^o]^ ^t^I ^tt 3^5*1, E^l- F« 

£ ^e^}ji zi ^^-g- oi^s}-7l^-(608a ) 608b W 

<7i> °l*ls?-7l#(608a, 608b)^r ol^^o)^l;(606a, 606b)o)H ^slfe ^JlS* o}^\ 

^W7l Jfl^ %<L^*), ol€2M*i#(606a, 606b)o)H afl^^- 
o^l^^H ^. ^aq-#(E3^- G3)^r PLL#(610a, 610bH afl^^. 
<72> PLL^(610a, 610b)£r °}x\3%7]M:(608a, 608bHH ^l^llr^l ^-7)^ # 

^ ^lJHr# ^^>7l ^ASAi, ^^(CLK)sq- E3/G3* <?WM E3^f 
G3°fl ^7l^ #-!=- ^-i-CCLKJEsq- CLK_G)» $1^1 ^71(612)5. t^tW. 
<73> ^^«liil7l(612)^ PLL#(610a, 610bH*l ^I^tt CLKJE^f CLK_G^ 

» 3#*}7l ^ CLK_E^- CLK_G^ 31 ^ ^^(E+sf G+)» 

S-f sfl^ ^EK614a, 614bH <^7H, E+fe CLK_E^ CLK_G^ ^IJ: 

5.^1 CLK_E7> CLK_G2H} <QJ£ nfl «HJ*}fe- *\3L°] JL, G+tt CLK_E^ CLK_G^ 

31 -*0J:S.^ CLK_G7> CLK_E^.cf -^^-o] oj-^ nfl ^l^o]rf. 
< 74 > 3fl^ ^B)(614a, 614b)^r 5L7](612)^1^ ^fl^fe E+^ G+» ^ 
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. 4 ^3U*M 3$ E+sJ- G+» -f-*}- ^El^*H ^ *>W^-7] 

(6 16 HI *H ^i=K 

<75> ^#^7] (616)^ S-f sfl^ ^(614a, 614bHH *M -f-^ 
E+s* *R1JL« 33 -f-sj. G+^ 

<76> £ 7-8r ^ ^ofl 4^ Eglsg 3# a Cf^ ^Al^o) ^.g. jioji- ^-s- 

t}. S. 7^1 5=*m ^lfe 3^ ^-3 #71(702), °l€^°l^»(706a, 706b), °1 *1 3J-71 ^ 
(708a, 708b), ^^15171 (712), 5.-?- €^#(714a, 714b), n^JI *>-S-^7l 
(716)# ^Hl^. 

<77> o]^e}ol^s.(706a, 706b)£r 3^ #3#7l (702)^1 ^ ^^H*} afl^^- 

^el ^ ^o]^ ^)]7l ^e)^ ^uzj-s.^- ol^^-7l#(708a, 708b W afl^tK 
<78> ol*l^-7l#(708a, 708b)£r °l^eM*ll-(706a, 706bHH afl^fe 415:^1: °1^1 

t^lH 4];§L3. ^^>7l ^ASLS.*], <>l€^ o l^#(706a, 706bHH A Jltt 
ol^sJ-^el^H =l €^«(E3^- G3)^r $\<#*]5L7](712)«fl afl^tf. 
<79> ^]^]M7}(712)^r ^€^°l^#(706a, 706bHH afl^fe G3^ 

3#S>7l ^ °.5>|, E35q- G3^1 31 4M: Hliil*>^ n 12)-1:(E+^ G+)# S-f sfl^ ^ 
3 (714a, 714bHl ^ttt}. <^7H, E+^- E3^- G3^ 413:5>| E37> G3^^ 

#°1 3H§ ^fl I^Rr 41:5: °1jL, g+tt E32J- G3^l G37> E3^-^- 3l# 0 l 
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. SHI ^*Rr ^l3L<>lt}. 
<80> a_«- ^E-1(714a, 714b)Tr W«1^7l (712)ofl*| E+4 G+# ^ 

3f ^^7} & % SLsL*}, E + 4 G + » ^ -f-^ ^ ^2}"* ^^71 

(716)^1 afl^SM}. 

<8i> ^^71(716)^ S-f ^ 3lE-U714a, 714b)4H -f-^ 

E+4 G+^ *R]Jl« ^^>7l ^tt 3^3*1, *1<3 -§--4 ^e^^ E+4 ^RIJL-I- 

<82> £8^£3,£5 ifl*l 517°fl ol^sfo]^ ^ ^.o]^ ^eflso] cf. 

51 8«fl &<H>H °l^h8: M-BHflji M^W. SL 8^1 ^H3* 7> 

oi^^o]^^ ^ll^^(fl)^-Ei ^I2^s}-^(f2)^^^ ^1J17> ^l^JE^- ^ 

2^}^ ^l2^2)-^(f2)ofl 7}77}-£ 7M^ ^*}^ 

^ DPDTE ^«fl M€ m^sg cHl^ Aijrsq-^ ^ M ^.o]^ zieflno] rf. 5. 9 

°fl 5A<H*I 91£- #2fl^ DPD TE «J-*H1 3}Sfl *IM9€ M^^ 1 ^ -tlMJl, 92^ 

14^. E ^7 0 l 6fls] ^ofl o}*fl E efl^l 6)]^ Al^LO]rf. 92^ oj^-o] giofl Hjgfl 

<84> £ 9°)H ^^(93)^: #^ ^Isis} w>^o] t^-S-S*! t^H^ PLL 

CLKS. ^^>» 3#*Hr ^-f 3# ^» a^-ft ^^tb^. ^^#7121 

-a^^-SAi PLL CLK^r n-g-^(n=2, 3, 4,„)*H a>^}^ ^sf\ 7 \ #7>S}JL, 934 ^ 
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<>5> S. 10£- ^41 S^^o 1 41^ 3# #*H1 Sl*fl l^^ 1 41^ ^ISSf ^ 

2fl^ DPD TE #^41 ^^fl ^-^o 1 413 ^Jl^ 7(1 o. t^o]^ ZL2flSo]cf. £ 

10*11 &<>H 94^ ^Hfl£) DPD TE «<h*H 1H8€ 4|e) Ji<>lfe 

J^eflnojji, 95^ ig-^oll ^ Hajsg 41 &| 3# ^*fl ^€ ^^o 1 41 &1 ^IJl^I 

°1^ ^-°1^ ^-EflHolcf. 
<86> S^oflA^ ufl «v^ofl n}-^ #*14M M^^ 1 41^ ^IJl^ o]s. 

o) ion ?A^r <£^r 9X^. 5- 104M ^^>(96)^r M^^J #3|4H 

DPD TE ^ 41 ^sfl IHj^ jeajsg oj}^ a] ^ 
41 l;^^>7ll i4e]-M-^ ^> Mj-^ofl ^ Eajsg oflsl ai^a^ 3. #0.5. 
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(1) ^7) ^#71^-3] #^^1: Oj^sj.^ o]*l^. 

(2) #7j o]^5j. jz^ofl <£o^ #^#o]] z^ofl ^71=1 ^1J1 ^*Hir 
^-71 fl>$ ^7] #^5)^ ^7lSf^ #41=- <ai#<q 

3# ^ 

2] 

-8-71 %3#7l«^ ^ °1*13J.SH=- °l*13?-7l#; 

#71 o]^2)-7l«^ #^#o]l ^-Zj-ofl ^7)^ #41=. ^*Kr PLL«J 

^"71 PLL§<M #^£]Tr ^-7} 5^ #4f AlJrS-cq 3#*Rr 
^*7l; ^ 

3fli iW^r 3# 
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[$^8-3] 

&7]^*\] afi^Hr °}^°)X\^r-$r V\ ^ ±2- *Hr °fl «H 3# 

[3^4] 

^S^S] ^T^Kr ^ ^8 .2.3. *}^r ofls] ^1. 

^12^1 91°}*], ^7) PLL»°fl *)1 ^-s)^ ^IJife ^IJl^l ^ ^HJilS. 

S^o 1 ^l&l 3# 

(n=2, 3, 4„,)SH ^-7] PLL^l *l]^Rr ^7l# ^ ^l^Rr ^ ^<LS. E.^ 
[3^7] 

#7l PLLt^H #^5)^ ^712)-^ ^]itt Z]-Z^- S-f 3})^ ^E^^M #7] 

1 3^*8- 8] 
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» M-eKH^ *fliW*> ^IJLsq- 4^ ^>M-^ £M3 

^"71 3fl^ ^E^ -#7] ^3L» S.-T- 2fl^ ^Bi^§>^ *Ul5.-f 3fli ^ 

#7] ^Ill^-f ^fli ^12^.-^- ^ o) ^> A] 3: olj ^^fe iaj ? J °11 

^ ^1^1- t^sfe ^ #^7l» 3€ ^ o_sL ^ J=«|3g oils] 

9] 

Aj- 7 j o]%}^ 7 }^<>\ AVC]^ ^^x># 3#SKr ^#71; ^ 

^71 ^A^> ^#7l^ Sfli ^E^H ^7] M^ 1 °fl^ ^l^^i 

*}^r ^ ^E^# Xf^Kr M^^J ^S] 

10] 

^119^1 fl<>H. ^"71 o^lS^l^ #7} 3#7l# A>oH] ^ ^>7l 

#71 ^#7l^ ^-7] PLL«<>lH #^£)^r ^7l^ ^Isl:^ ^^>» 3 
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